We present a powerful method for calculating the thermodynamic properties of infinitedimensional Hubbard-type models using an exact diagonalization of an Anderson model with a finite number of sites. The resolution obtained for Green's functions is far superior to that of quantum Monte Carlo calculations. We apply the method to the half-filled Hubbard model for a discussion of the metal-insulator transition, and to the two-band Hubbard model where we find direct evidence for the existence of a superconducting instability at low temperatures.
strongly correlated fermions has received much attention. In this limit, the highly intricate quantum many-body problem simplifies considerably and leads to a nontrivial mean-field theory [2] . Remarkably, this limit captures many features of the physics in finite dimensions and gives a very successful description of quantum fiuctuations.
In spite of the considerable simplification obtained in taking the large D limit, the mean-field equations still have to be solved numerically. Up to now, all calculations [3 -5] have relied on the Hirsch-Fye quantum Monte Carlo (QMC) algorithm [6] . A major limitation of this scheme is the difliculty of accessing low temperatures, where statistical and finite time-step discretization errors of the QMC algorithm become very important.
In this paper, we present a powerful exact diagonalization method for solving these mean-field equations.
We find that the resolution obtained for thermodynamic Green's functions is far superior to that of QMC calculations and that essentially the exact solution of the model is obtained, except at very small frequencies. Hav 
As is well known [8] Fig. 1(a) the low-frequency part of G& (i~) and As discussed in Ref. [12] , the IPT approximation leads to a first-order Mott-Hubbard transition (cf. Fig. 2 
where the hopping is scaled as t, z 1/v 2z. In Eq. (7) (d, p ) represent two atomic orbitals on difFerent sublattices (D, P) of a bipartite lattice with z~oo which, as before, is taken to be the infinitely connected Bethe lattice.
In the standard Nambu notation, 4&t = (dt, dl) (equivalently for @p) the d-orbital Green's function can be written as a 2 x 2 matrix
and the self-consistency equations for the Green's functions are given by [7] Dp (Nd~) = lcd~+ (p -tg)tT3 tpg cF3P(t~")mrs ) P (ted~) = Qd~+ (p -Ep)03 '-t 'g 0'sD(Qd~)cps (note that Dp and D are 2 x 2 matrices and that Dp denotes the matrix inverse).
In the presence of superconducting order, the Green's functions D(ku") and Dp(iu") may be viewed as impurity Green's functions of an efFective Anderson model in a superconducting medium, which we fit by a general's tion of Eq (4) Fig. 3(a) . Here Following the procedure outlined above (at T = 0), we find consistently that any small superconducting term, in addition to the normal state solution, blows up at a rate which corresponds to a largest eigenvalue of 1.8 of the matrix BF(iu)"+i/BF(i~)" [16] (typical values of parameters are Ug = 4. 5, p = e"-eg = 4, P = 200). Superconducting order of this kind has been first proposed by Berezinskii [17] 
